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[11] «»«ffr*7U-yy7Dy^BB4ifO* 
S#<D7 'J 7 77 D -y 7l3BaAftt£&IBf?£fciS*.K: 

JRttOfll^t. B/2©jgi£tfcT«K©{I*§£{£#L 
THJ^t§7 l J7 77n77lHjS§4 a. 4bt, 7'J-y 
77n-y7|D|?§4 a, 4 bfr&tUasnfcSWMHf* 
toSLTtB7^tSiPSgg4 f fc, 7U'y77n-y7(slSS 
4 b*'&0Htf]ffl**\ /JPSf§4 I <Dk1i* 4**9*1 
iC, 7'J<y77D«y7lalB4 afr5fflft£ftfcti#j{I*§ 
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mm i ] i»of y*/wa^*ii«MM£a u 

iI^«:$«U 3 ffioSSia^K: J; ?T 

BulBft*fg3fi, 

»/?/£{§© 1 / 2 ©£)M$Jg£ 2 

1]tZ%\i5&Xf%Z<D7Vy-?7X3-v7®&b, 10 
MES 1 *s J: tf S 2 ©7 U 7 7°7 □ 7 7°Ih18S^ 6 ffi^J S 

miia^2cD7U7 7 p 7U7 7 , [5]S§^e)OtH^fl^ < M 
E*PH^a©A**-f 5>yi^K, buSB^ I ©7'y 7 7° 
7n .y y0tt*»6lB* *n/ttB*jffl^Kit UTWBBrJg 

mm 2 ] DOES lfe * tfU 2 ©7 U 7 7°7 o -y 7*0 

afrsoaaawjeft^naa-raa 1 mi 2© 

0***3] MEM¥afr&4)(ftfjA9«Ji«r3a 

3 oa«#a* s e. tctfi* fc c i: -r 5 mm 1 

B*#«4] MEH i fe<ktf£2®Jf«#®&5<Wil» 

en 3 onfi^gti, mm<Dmz-fcu*w±. 

CM*« 5 ] fuEl^^ 2 ©7 U 7 7*7 n 

T'$>z>ct mw. 1 1 mm \ - 4 n^-o»c 

[M*«6] i»E®£^an. 
hM2©7'J 7 7*7ny7T0IBtOiV|gKEiffl;Stu iiu 
IBS 2 ©7 U 7 7°7 a 7 7>5©ttt7jfi^ iwEJtaJS 

¥ so k-f) $ << 5 > vmc s mzm 1 © 7 y 7 77 d 7 
1 ©^#i&stf wii^a^ 

MES 2 07 U 7 7*7 D 7 TTUffiO^ D 7 7 * -f 5 >7" 
*i 80fi*7h;*4J-$£«¥a^ 40 
*«*fcc l ~4©(,vfnfr— 7 

(ceao^aaa. 
km*zmtzKftm®t. 

Bute 3 eoaaa^t ioT, mawmzwfi 2 

tzmm 1 ~6 oi^r n*»-otciE«o0iB»H. 50 



^fFffl 2 0 0 2 - 2 8 1 0 9 5 
2 

x*ut* 2 mt 5 a t , 

mi 3 mmmmic lot, tuia^^a^ 2 
*«* v y / w x y jng%XMK-?& set k 

[ll*«9] ijijEftWi, 

soiB^eo 1 / zwmmuz^zimnmz* 
1 fejeris 2 oBFffiwsafpy- h m 

S8k, 

/ 2 ©eaaaMteo 2 ^©{i^t© *> %<d 1 o©^a 

a^jH^ffo TfijIBS 1 ©7 U 7 7°7 n -y 7[HSg{c: m 

^M© 1 / 2 oejaiaa^feo 2 ^n©fi^© 9 %<d{& 

3?2©7'J -';77av7m£fo-ht%tt$>lc, iuE 

«*a« ¥a k 5 c t «mt 1 1 % mm \ ~ 8 

0^-fftfr-oKE*W>£a«Bo 
[M*ai 0] NM9"J (N(i2©{g§0 ©{glfi^^A 

7jsnsNM?"j©«twiiaft'7 i - ha»*SL. me 
rn^fa© i /2oeaaa*to2««o«^*4*-r 

BuIB7°y 3-^e,tB7J?tl/c NMyiJ©fI^%tylBmS 

tiN/2» 1 K*afbUTjiwB«w«icai*t*a 1 * 

£l/l&2©£Ji[5]!S8^ 

ME7*U 3-^C^^T, NlfeWOffiat^KJtl&Lfc 
^lifffcfSUTmiES 1 fe5i/HiBuE^2©^IlHl!SK 

w^-rskktE, mmmmmm'-h®&(Dk 
7j£UTffi7ju «^#©sf{tew^afay- hhk«, 
m^fB^© 1 mmmimimMfimmti&tii 
m 1 ffi©s«Mi&aay- \>®&<okiit txmt 



(3) 

3 

n£fBSBt. 

EBfSffl©easaa*togii3to4>^iifta±o. 6 io 
x3r£BUrtT*scfc*i*«fc**iii**i~i o<o 

Ho 

fflfUtt, &/WX*fc l 8 0*«fb1-*ci:*WHIi:r 
51S*Sl 2K:8ett<?)$18B. 
[»*JSl 4] jttE)t««8g^6<oa^3t*X^fcLT 20 

x mse wrt t*& 5 c t *!#a t 1 s mm. iztm 

1 3 (cfBKO^lgBo 

i tint 1 4 {cgbq^isb. 
mt, 

%Z tc {{b x. , 

|i v .' 0 40 

Pit?Z£t&SmttZtil$K \ 2-1 4 
[«l«0S8lll4Klfl] 50 
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[000 1] 
[000 2] 

ft*eaaisii*«ft*. co^eiMSBtLTa, mar 

;£#K"The duobinery technique for high-speed data t 
ransmission " (IEEE Transaction on Communication & 
Electronics, Vol. 82, 1963) , fccfctf&STCharacteris 
tics of Optical Duobinary Signals in Terabit/s Cap 
acity, High-Spectral Efficiency WDM Systems " (IEE 
E Journal of LightwaveTechnology , Vol . 16,No5, 199 
8) ICTfiZtlT^Zo 

[0 0 0 3] ±%\srz-SCNl£7fi2titiTx*'Ui-Vl3 

l/Z$yXttt LT l 9 6 0£ttfc*Wl£tl, l 9 9 

f"lfflSnT^*£ST?**, COlW^Stt, to/ 
l]<D24M*\ [0/1/2] 03fH39KS»"r 

[0. 2] <D£#*> [0] OB3KS8IU [I] <D 
t*f£ [1] (C^&f 3C£{C<fco-t\ JMflTtO [0/ 

i] o2fHi^*str**aif**. 

[0 0 0 4] 01 8«> ±atfct£*Ora*/^^ 1 ; 

-^ra%ffli^c)te2iaBofl!js*^-r7'o 7 

§0 01 8Kfc^T, B/N[bit/sec]ONM?iJWf6}if|^ 
S 2 0 1 tt, £10882 0 1 fCfcoT^lfcStl. B[bi 
t/sec]© 2 ffifl^tS 2 0 2fc£«£n5. C<D2B^ 

s 2 0 2 ti, -fvz—jfz 0 2icx^?n, trvnao 

2 0 3%^S2 0 3tW^-r5o ft*f8203ti, 2 
H3'-V S 2 0 3 % 3 (fflfl^ S 2 0 4 K8g« UTtB^-f 

[0 0 0 5] ?5#8§2 0 3^e)tb7J$n/clM<i#T'fe 
5 3{|i!iU''j- S 2 0 4 (4, %£JW82 0 4 IC kilt ft, ft 

n.wmimw tnox iux oauBB)] ©3 
b* t o fcjt 3 fitfi^K e /o g&s nx a* ?n^„ 

2 0 6 (CggS* ft, &£M0 2 w§ s 2 0 2 icasn 

[0 0 0 6] CCT\ iSF9»2 0 3li, (WS07' , J3- 
**2 0 2 ot\ 2BB5S 2 0 20 [0] B 

[0] B$fctt[2]Bfc$ftU [1] B*. 

[1] BfcBBTSefctfTt*. 7'Un-^2 0 2 
It. EXORy-h 2 0 2 a fc, EXORy-h2 0 2 



(4) 

5 

aOfifcaafire*. T (=1/B) [sec]f;:ttI5£2 
BtfEXORy-h 2 0 2 aCA*-rSl!ggS20 
2 bk**t*. 

[0 0 0 7] ffiF9H2 0 3Ht, A*lSnfc2flMI#S 2 
0 3 * 2 U -fl© 2 «89fc*f LT1BSB 2 0 3 

a # . mtnrc 2 fit § s 2 0 3 fgjcispf hist fe 

ec]*tt4U a«H2 0 3 a^6HJ^«n/t 

2 fffl^ ffitf© 2 mm t *, flPggf 2 0 3 b tC £ o 
T7*nyttKioWU 3fiHI^S 2 0 4fcl/Ctitfrf 

So 10 

[0 0 0 8] llT, ft§t§2 0 3te, JMtttKEgi 9 

(a) tC*Lfcft^i§2 1 3tt, 10©7U>y/7D-y 
70S82 1 3 ai:7 l J7 7 , 7a«y7 , @K2 1 3 a ©IS 
(C$!!£ft, *y h*7fl»R*<B/4 [Hz]©n-/tt 
7«r;l/# 2 1 3 b tK&oTmW.2tl%o S/c> 0 1 9 

(b) K^l,fcft*t&2 2 3tt, 2007U-y77D7 
7l"ISS2 2 3 a, 2 2 3 bfCJ:oTffl)a$nfci/7M/ 

I?SJ!lPg8S2 2 3 c tK&iX%mZKZ>o 20 
[0 0 0 9] HI 9 (a) fcJtfEll 9 (b) iC^Lfc 
RW»2 13, 2 2 3tt, aMEWtttBIU-PSO, &S ■ 
*-r5>*0Aflfl« r l j KWLTtfJ*OT««2*D 

»#tf«tifc ri, i j ©ffl*t*£isu kiim 

roj KWLTPttt, H}^fi^2^ny^lBK*5^ 

ro. 0J U ^S2 2 3T*tt. 02 0 

clfte>©{i^S 2 0 1, S 2 0 2£/jQg 
882 2 3cfCi:^TJjPWLfc3{I{I^S 2 0 4 tlT&> 30 

*j-fs 0 

[00 10] 

*<D%&mmiT'li, 7'J n-^2 0 2 ©HM^fcJ: 
tflW882 2 3rt©s/7 hU5/**<DtB*Mi^H:, i>f 

nt 2 mm s 2 0 2 ©asae? n/- k b iirac b b 

i t/sec] T-^fb u c ©jH8"Cffl« Lft ttfttf ft 6 ft 

[0 0 1 1] LfcftbT, £l{fc£nfc2ffi{l*f S 2 0 
2 t|3|CT-^3SaB[bit/sec]T*i)^BJ^ft€^W 40 
X> fc £ m S17 D 7 77 n 7 TTllKtf&MT'i&S t 

[0 0 12] *7 h7-*©S#IH«&*lJS*S 

tf3Xh±. tflfcftStf. ±ilL/c7'J-y77n-y7 
[HKft t'Otff/W X«D«|^jiJS*^i:ft oT^ 
So LfcA^T, TtSffifJfcaftWFr^XfcSil,' 

[0 0 13] C©5tTO±ffi£&&Tft£tl/ci©T% 
m$hftt%7V •y77a-y7lOISS^i:(D«^T/^X 50 
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•y 77 n 7 ^lsiKol(iffiaiiSII*fcS«.ft)tGiSiaa 
^rBjftit U (gnx h*»o/J^fkfc:t»4t*i: fcffT 
* S^tgfi^lSC^gWfctSo 

[0 0 14] 

to, C©8tilcfrfrft$llt8tti, *IS©tV-7*/KI 

Kfcl^T, HfiKft^ffiJi, ilu1Em£ffi©l/2©{cj£I 
«*fc02JR8©fflJ§*, Kiffitfi© 1/2 ©«»&[? 
«RltOfi^*«»LTai*t*a 1 *5 e fctf3l2©7'J 
7 77 n 7 , buEH l* J: tf» 2 07 U >y 77 

S JlP»¥a , fulfill 2 ©7 U 7 77 n 7 TUl&fr 5. © 
HiWI^ HMB/joH^WA^^^^y^c, MSB 
SI l <07 'J y^oy^ttfrSaasnfelliWIfc 
itLTMffifilTSgffift© 1 ©B#H#aS3-e5®iiE#©i: 

[0 0 15] COSWJCfcntf, HlfeJ;t>'S2©7 l J 

7 77 a 7 7i»\ nt>mmm i / 2 oeaiaa* 

to 2 fc«W)fi*t*, KffiJtffl© l / 2 ©«»»?&& 
^©fl^SftLTffl^U il^Stf, fulfill 2 ©7 
U 7 77U7 7@SS^5,Odi^{I^%, fu!fifiP»¥£.S© 
Afl*-f5>?imc, fulfill 1 ®7 U 7 77 0 7 7018 

B8»ii«*H*, mmti\ KWB»H3J:tFa2 07'J 
7 7'7D77 , IelK^e.tBt/$n/-c§tti73fiWPgLT 
tii7j-rSJ:o{ctT^5o 

[0 0 16] O!f<0HW»C^frS^fi»Wi, ±IS0» 
HfltCfc^T, MIBUl fc<fctf!g2(D7U7 77a7 7[5I 

[0017] <i<Dftmc&m, sifej;tfS20ii*i 

BflEU 1 fccfc lf%2<D7 x ) 7 77 n 7 T'lelffifr 

[0018] -D€<Dmicfrfrzznmwn. mm 
3©Ji#i¥»*s&fc«*fccfc*i«i:-r*. 

[0 0 19] COlEWJCfctltf, »3©it*^a^ M 
[0020] o4f058Wfc:*»*»4#«!l8U4, ±IB©^ 

wcti^T. fulfill 1 &&i}w,2v>mm&h%wm 
ifin 3 mmmi. mm<omm*-is. u^>m± 

fcJftiS-a-ft v>l§a^tt^tt 5 c i: fc t So 
[002 1] cojewtintf, Hu!fiHlfc<i:O'Kl2 0 

U^;UW±KJ8« $ itft t ^ttfW*tt*^t S <fc 
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[0022] ogomicfrfrzmMM, mm 

WKfc^T, MIEli*¥a«U MtES2©7g77°7n 

•y TTaBo^atEBstu mmmzircGMm 

[0023] coawKinar, jMBBB^Stf. mie 
a 2 ©7 g 7 77 p 7 ^HBoftaicEiisn, cbb 

[0 0 2 4] oro«Wfi:^S^I8H«, ±IE©H 

7 7iHissoMfSfci3«$n, mm 2 037 g 7 77 □ 7 
tc miss 1 ©7U 7 7'7U7 7 , ia]B^e.ta^$nfctti 

RM#a t , MIES 2 © 7 g 7 7*7 p 7 7[eD&8© * n 
<yt*4SV91t \ 8 0*5>7M£tf*fMB#«l:*B 

[0025] coBWKJifttf, B£Btt¥B0ftWl 

ii#a# , mies 2 (07 g 7 77 a 7 TTaBoiwatcE 

B$ft> ffliES2©7U'y7 , 7P'y7>5©lH*MI# 
*\ BffiBS^BOAa*^ 5>^fc, MIES l ©7 

g 7 77 d 7 thrkp 6 m z nmmmc it 1 tm 

E««fl#© 1 0BB#BBi£tf, BB#Btf. MIES 
2(07g'v77n77(HlB©7P77^^ = >'^ l 8 

[0 0 2 6] 0?©?gWc:frfr5£fig8«, ±IE©£ 
Wcfc^T, BKttfBHffitt, Afltt* 2 

«#a t . ttE*»«[¥ aa< 2 l fcjfcB9*aB* 

GZltSmWLt, WE3«Ol*WKJ:rjT, MIE 

*iHft#a«« 2 l fc-#©ft{t*§©<afi*&{fcT * 

[0 0 2 7] COBIfljCjfttf, A*lft 
*2#ttU M«K3?a#\ B8E3B<D«»{§9fc 
iot, MfEft#«¥a*< 2 tt&Lfc-tf ©#{!<§©{& 

ME%£BB*tt&lTb'«. 
[0 0 2 8] o?«>£l|Jlcfrfr«$BSB& ±ia©8 

«*Jt*»^Sf:, MIE3<l©fWf££?T, MIE 

MB«»*^a«« 2 #6 UdtW©7t{I*f ©fitl£tft 
t-5S2(Oi4fflS^at*lx/>v-y/vy I y^^ 

[0 0 2 9] COBWJCfcfttf, Jt#tt#a*«. Aft* 

* 2 u si <D&mmzm\ mie 3 bobb^i 
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©ffi«*B<k«tf, £2©(atlg»¥8tf, MIE3{|© 
««ffiftJ:t>T, MIEft#«#atf2#ttL/cftW© 

a# 2 #b l fc jkhi ^ 7 x > ygaye 

BBBE J; -3 TBIEftSBB**!** * * 5 1 1 T i> 

So 

[0 0 3 0] o?©BWK:i!w!r**S8Btt, ±!E©8 
UBKfc^T. MIEft*§gg«, t5IEF/T^ffi(0 1/2!0{E^ 

it^to2^(ofi^ ; en ; fnA^t§s 1 js**/ 

10 B2©»fl&WBBay-bBBi:, MIES2(0gHWi 

fIfi]y-h|Hl^?.ttl^$n/cUi^fl^ ; &> MIEfiM 

fc7g 3-**BiU MIES 1 ©BttWBafty- bB 

b& «jem^«©i/2©ei3sa«*fco2Stt©ji 

*§©•?-£© 1 o©^|^lttHuIE{8'§lS#a*^© 
th*^fc©SPfl!!«BBftBB*ff ^TflUISsI 1 ©7 g 
7 7'7n7 7 , [5]B{ctB*i-f5tfct>{c, MIES2©$fi!i 
WBfflfty- h BBK IB* L . MIES 2 OBftftBBft 
y-MUBti, MKBfS«©l/2©ejSSBS*to2 
20 &R©S*§©3 ^©ffi©^©fl^t MIES l ©flfffiW 
Bfflft y- h BB^ 6 ffi73 ? tilt thm if t ©flPffiWl 
a?dBJI«rt7o TMIES 2 ©7 g 7 77 n -y 7ln]Ktcffl 

[00 31] c©5EWfcJ:ntf» MIES 1 ©SPflisttBa 
fty-hBBtt. MIEm^ffl©l/2©f£jMiiS%io 
2^tt©II^©^^© 1 o©£^©{!*f fcMIE{t*t!3£ 

?a*> 5> ©m^fif t mmmmmmn ? tmie 

%l<D7Vv77uV?®mcihtltZt£ MIE 
30 B20BBnBiny-hBB(cBAU MIES2©8f 
BWBS»y- hBBtt. MfEmSffl© 1 /2©i£3Sl 
S*to2SI?c©fI^©^^ ©ffl©^K©(I^ MIES 

i ©BfiswBsay- hmfrzmztimtimt. 

OBBBBSEfdBff«f??TBGB 2 ©7 U 7 77n 7 
Tv 3fBfI^^tS/ca6©7 p g3-K%tT^ c to(c 

[0 0 3 2] "3|f©BBK*^«|HBB«, ±IE©5! 
mcio^X, NM?iJ (Ntt2©B») ©Ijlfl^^ATJ 
40 *ft*NttM©j#ffiWBfflfcy-h@B*£U MIE 3 
BOBBffl^*4*-r*IIWB«F^BKtt*«n*BEB 
BB0 1 /2©eaSBB*fco2Stt©l^*S«tS 
/c i6© 7 g n - K*ff 0 7 g n- y , MIE7 g 3 - ^* 
&»6aaSftfcNttM©tt9*Meffi£B© 1 /2©G 

iMiiS* t o 2 s«©es i: t t ^-n^n n / 2 14 it 
m<tixmm%mcth-htz% \ &&v%z<D%n 
mtzzzicm. MiE7ga-ytcfct>T, nw\ 
(ommic wit> tit n mmzmmmmm- v @ 

50 Bl»y- MslBwffl^HWfcJSUTMSS l 
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wmm- Meissti, fi\n\m<r> i (DNfemmftmmi 
fcmmmmjimm i $mmm®m- vm 

[0033] cmmc&m, -fm-fiiK 

ft\i\ %\t3£lf%2<DZnmi]\ mi!B7°U3-*> 

^fit^rcmmmmmpmm i /2©fiiM 
mm* t o 2 m%<vm 1 1 t ^ti^n n / 2 a it £ 

rim® 1 &%\^mm2<D$mmzmr?%tt 

[0 0 3 4] 0?©BfP!fcfrfr5£18IHi, ±B©fS 

[0035] cojsflfc ±tnf. yesiajb^fawtgft 

[0 0 3 6] or<D5gWcfrfr££!gBH;, ±EO« 

[0037] coawcfctitf, m&twt, mtm%. 

[0038] oro56Wt*^«^asiia, ±£<0» 
Wtcfcw, MIB'Wxftif^7jt3ft/Wx<Dft{i 

[0 0 3 9] c<0jf8Bf]KJ:ntf, *ffl><*Xjfc»Wli*j 50 
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[0 0 4 0] oyoRWE^S^iaiBtt, ±EOf6 

6 tB 7J $ ft fc jWEBrSiloeiMai £ * t oSHitO'f 

[0 0 4 1] coamjlckfttf, ^^F/U7^l/$ 
£\ S^7t/^K/U7-c;l/^Ci2d BjglliWfliia 

W3WiuSliim± 1 . 1 xmJtfflWrt t U KflHtfb 

[0 0 4 2] o£<DJEW»fr3£t811tt, ±Ifi£Dfg 

[0 0 4 3] cofflflfcifttf, MlEft/S 
[0 0 4 4] ±IE0fl 

[0045] zmmztiix, immmm&b\ m 
rcmmiEmmmmtrcmmxt ltih 

77 L, COB. M8-r«ftSimottglilM«l)ltei9r£ 

[0046] oif©$8iifcjWb***lS«i, ±lBo^§ 
WIcfe^T, iViilBm'Ai-fiaofHiMiifi^^LfcSSOiiuilB 

ct^att^o 

[0047] cofg^jctntf, HftissiB?®*^, hu 
77 co^, mtzmmmmmmmmz 

[00 4 8] 

«Tlc»WHiIi*«!!LT. C(0 
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TSo 

to o 4 9] i . m i & coawo^aso 

&S 0 lltfcVT, $ftSBl. 2tcA*jSnfcN3t 
?ij©fgil<l*f S ltt, £1HIS&1 , 2f£=koT, (N/ 

2) : it*n^n#i$n, fifiig^^n^rnB/ 

2 [bi t/sec] O 2 2 flfl*§ S 2 a , S 2 b C £1 
<t£ftSo 10 
[0 0 5 0] C<02&R©2«t*tS2a. S 2 bit, 
*tl J Fft7 , ij3-$<'3<DEX0Ry-|«3a, 3b(cA 
ftStl. B/2[bit/sec]©2£$ft©2{g{|*!S 3 a, 
S3bK$«£ftS. EX0Ry-h3a*^tt^«n 
fc 2 ft{^ S 3 a ti, <fc£cQ E X 0 R 7- h 3 b KArt 
SftSfcfcfeK, ft^t§4©7U7 77ny7[H)B4 a 
KAflStlSo Sfc* EXORy-h3bfrStttfjSn 
fc2flffi9S3bli, 15£g§3c(Cd;oTB (=2T) 
B#l§!ji2ft > fWOEXOR^r-h 3 atA^^ns 
tfc, ftifS 4 ©7 U 7 77 n 7 70$ 4 b fc A* 20 

[0 0 5 1 ] 7^3-**3fr$fflrt£tt/c2&fJtCD2{il 
ft* S 3 a , s3btt> * ft^'ft 7 U 7 77 n 7 70?§ 
4 a, 4 bK«koT»E»JBSn, S e>fc&$©ti*§gg 
(C4 c, 4d£«fcoT*ft* f ft<&gftfil@fciifiSti 
So CCT, lf*ig§4c, 4d*<, **-3£OS«W± 

So COfcJBBlBH:, ttMSHc. 4 d ^r, 7U777 
P77lalK4a. 4 b t 1 tt, %-<Dt>U 7>£ L 30 

T, fctx«"|B)-^(*^77±(c*»(btSi:-ia 
*WK sies^ * « <: t ffx- 1 S 0 

[0 0 5 2] »WBS4c*»6a*«hfc©^S4cl4, 
ftfcM^S4dtt, lilf§4 efcioT, {IifS4ctc 

itbTTtsec] (=i/b) *k mmnm, ms* 
etbxmnm ncatf^nso Mum$4 ft* 

ot, 2ffiCQ{f*§S 4 c, S4ejWta*£ft, 3<M*f 
S4 f itgHSSOgSWiffcLTlttfj* 

nso cco3fi{i^s4 f«, jtag6^6oa*)t*aj 40 
[0053] mm^5it. wmwh-hmftftft 

aHc«koT2$M£U <&fflSH9J5aKJ:oT, 

tfifAU fi9S*<«[rad]-fftT^*ltS, ffl^JtSlfi 
tffc< £S 0 (4ffltPSI5 5 a T'(D8ffl»tf 0 [rad]T* 

ti|!.W2 « rrad]K&*fclWtiifl3^&bSS£5tttt 50 
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tmZtlio C^tt^lfffltSCfccfcoT, 3<I©t 

So 

[0 0 5 4] CCT\ 02(C7Kt^'f5>^t-H* 
#,1 L T . 7 'J 7 77 a 7 7|0IB 4 a , 4 b ©fjfti£li£ 
*<B/2 [bit/sec] T-+»T**5CfcK"3^TlKWr 
So 12 (a) K^tf^ttlBtt, aS«fi^T*»), c 
©J«aB*«j3SlBt^* B [bi t/sec] ©£1{I<|£ 

ri, 0J ©2flT',TxLfcfc©T&So 8e*Tfi, CCD 
&Wt£7V 3-^1 0 ltcioTJOaU B [bit/s 
ec]©2 WtfcS?«Lfc& 2 If 7 b<Di/7 hUi?X 
ZlCktHT^Ko 2 0 2fc«fctfft*tg§2 0 

3rt<7»7 h US>**(4, B [bi t/sec] T«D»)fW^g 

t&So 

[0 0 5 5] 02 (b) fC^tfc81*#!H*Si:, fif* 
©ft^8§2 0 3T*tt> 7*1) 3-2*2 0 Ztt^k1ltt\h 

1^7 *«©fi#&, ft#§5 2 0 3 f*3© 2 0©7 U 7 
77 u 7 TTbIBIc «fc o T 2 * o 7 ^7 ffi a * S Bf I £ 

#tfL, *o*» cne^osts^^ttT^So 

[00 5 6] -A, COjfcftQJglR lfc^tfc^U 3- 
^3©m^»i, 12 (d) t^-Ti^lC, a«]^&2* 

n 7 attMim-e h y^^ns 2 xtto 2 fflf^ s 

2 a, S2bT*U, Cft€><D 2 flfl^S 2 a, S2b 
%M#1-S7'J777D77@SS4 a, 4bt» B/2 
[bit/sec]T«fft«fc«6, fiE*fcP«t, §2fflfi^ 
£2* ny*«fc?l*#lf*Cfcff?*6. [il^fcb 
T, ftnW§§4 f/)^m^$nSflW^i, 02 (f) 

tc^-r j; 9 tctite* t is) u 3 mm t *s 0 

[0 0 5 7] C©*«OJBftlTt4. 7'J 3-^3*3* 

D7^ffl^t, [Hi mim\(o 2 ffig^^ 3fifi^^ 

%<Tt>, mmzB [bit/sec] coflfffiS^ MM 

mm^Ttuzzm Ltd ttmteimt* c £ 

SjBg(C*So 

[0 0 5 8] $MkW&&2. ortc, CO«WO*SBO 

3K6t^T, CCfiffffll 4T*»i, ft*t§§4CD)ii|i§§4 
c, 4d©«t>9tc, lOOtlffifgl 4 a£jjnggg4 f 

PCT'fe^> WI-**fl5»»CttPI-»9*(«tLT^«. 
[00 5 9] llT, ti*i§§4c, 4dtS*0,ti*l 

g§i 4 aizxtiznzmit, 3fie^T*5fc», « 
^sgi 4. u^Titmmmco'bmtzmtzc 

t^T'tSo 
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[0 0 6 0] ni&Wm3. O^C, C<Dffln<D%fa<D 

7111184 bOfflgfcRtt, 7 U y^70y^B 

BMbO^ny [rad] /8:r&fBtSgffl 

g§2 4 b*RttT^S 0 cnicioT, togf§4 ffcA 
*«n6*«tt0 2«fll9llllCT[sec] (=1/B) (01 

mi§§2 4 btlitio io 

[00 6 1] C £>'&i£>S<i 3 T*«> 7 'J 7 7"7 n 7 7 
@$4a, 4 b£ftoS§§4 f £%|a]-CDI C t LT»« 

£3o -^:7U77 , 7n77laiSS4 a, 4biJoM 

4 f tmvmmmt, m<D&mizic*z%9iz 
rawest s 

[0 0 6 2] m©jf^4. Of'fC, <l<D5BPJ<Dlt«i© 
»»4Koi^TKW'r*. ±3Lfc£flS0'&«1~3? 
tt, i^-rtit io©$iMI^AtiSS^tov7/vyx 

2 immmkts^=F * tov 7^7 x ymvm. 

UglfCflLTfc, ±j|tfcHfif6<D^l~3£Offlai:|Bl 
«4«S*nf1lli:LT^*. 30 

[0 0 6 3] B5(i, C<D%W<Dmfa<DBWi4-e&Z£ 
18K©8#ig©«JS*jp*BT'&5„ H5»C*5^T, 
C<DffiF#83 4W\ H5S©^HC^L/c:^3§4t» 
IS L fcffif »T* 0 . 4c. 4 d K ttiS I ftttti! 

§13 4 c, 3 4 At, 15£8§4 efcttfcbfc 20011 
g§3 1 a, 3 1 bfc, ttfflt§4 f KW(SUfc2 00to» 
Hs3 2 a, 3 2 b fc*£U ««53 4 c, 3 4 dfrfc 
ai*Sft5iEfflfcififBfc0 2 3&K0iI#«:» IWlc, 
2o©|i||Sl#AM^«rtov7/N7xy^lO^ 
«3 5<OSIfiiJtiH8i?A^Wctil^?nSo ?©<!!!© 40 

[0 0 6 4] Let, 2 0£D»fl^At;S?^t07t 
$fl§§3 5©«£, ftgOTi§3 5|*){Cii^T£8itt5 2 
0(D7t<DfiffiM* « [radlfctSRHC. ft(£fB£iig§3 
5aT?+*/2[rad]$ft;S4^ JtffifflSIHffi 3 5 b T 
-ji/2[rad]8fkS-a-fttfJ:<. 1 oofflMi^Uj 

&®£J#oT^S. 50 



ftM 2002-281095 
14 

[006 5] C<Di%£. 2 0©ft{ifflglS§§3 5 a, 3 
5b*Cttr«2$tt®3flQKM{19li, tf«3 4 
c , 3 4 d eHiflaftSiEffifcJtf&fflO^n^iaO 

tH^fflt^Apntacfc-csiatscfc^Tt*. c© 

£jffSftfc2£tt®3e{i*tti\ U'W* [i, o> - 
[0 0 6 6] £/c, BI6M:> C©58WOSI«|0»!84T? 

***««aiofl!io«waw)«wi**rH'e**. 06 

fcSLfc»^jS4 4tt, ^Jt«JB«3{C^L/-c^8i2 
0 5(C/TxLfc??^§§3 4©!5ig§3 1 a, 
3 1 bfCfUT, liit§4 4 a^7 , ;777D77°Hl^ 
4bOS0StS»t, 7'J 7 7*70 7715181 4 b 

0*n.y*<Dffiffl%fl [rad] nmmzmmA 4 

b^rtattTI/^o CtMC^oT, falt§3 2a, 32b 
K AflSftSS^R© 2 ffi<S3R9fC T [sec] (= 1 / B ) 
<D»M t> fctf 5 C t T'# So MS 4 4 b ZMtt 

ft < * o 7 * t> ISK WIS 2 £ 5 &B# £ 5 6 ?$> 
^OffiOffiiStt, 0 5 fc jj* L fcffif ^81} fclwJCT-fc 

[0 0 6 7] COHSgOSl4T*li, 1 -DVfflWimk 

fcPWKi/c, 2ooiw«ifli#A**ss ; ?«to}t8aai 

2 3 WgfcffiftX&Htt? 5 C t &V$ So 
[0 0 6 8] ^SSCD^SI5. C058IP!0£«S0 

fe7*U 3-^* 3 T*«, fcfc*lfEX0RY-h3afi!>£ 
fflffi^ti, fUl73<DEXORy-h3 bOA^^i:, * 
ScD7'J7 77n-y7 D (H)?g4 a fcKAfiStUVfco C 
0«&, §EX0Ry-h3 a, 3b07r>'77hS{ 

[0 0 6 9] CtltCWl/. H7K^tfcCOKW©SIS 
©JB!g5 07 ,, J3-#'5 3'T?'i, SEX0Ry-h3 
a, 3 bKW*StS*EXORy-h 5 3 a, 5 3b{c 
Itaffi7JfcJ3SfflH37Ji%i/c-a-, EXORy-h5 3a 
<D®mtlZi&fi(D EXORy-h53b Okf}^? IC 

T E X 0 R V— V 5 3 a©Art«?K«tt-rSJ;5lcL 
TV^S„ ^*5. ^-(D[f!l©^fi!c«, gffiWm] fc|3|i;T* 

[0 0 7 0] C<0*J5fi<0^ffi5T*(i. EX0Ry-h5 
3 a, 5 3 b<D7r>77 hft^tl^n 1 Ot^S/i 
46, Hflg(0ff^nC/TxL/cEX0Ry-h3 a, 3b<9 

[00 7 1] HfiS5<DJgfil6. ortC COflWOSISISO 
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m 6 t* * ^isi^y 3- y^ vm^mmt 
mm*tm°&%o mircmmmswi, e 
xoRy-hs 3 b(Dtat)Z 2 t hec] wm&2#rc 

m*. EX0R^-h5 3a{cA^-r5«fc9{CtTV> 
C<0'&&<DJ£<S6m EXORy-b53b<0 

mzicmztitz 7 y 7 77 n 7 70S& 4 b nmm 
2T[sec]rzmm^rc{mtbx, ExoRy 

— h5 3 a^ATjtSJ^fCLTV^o 

[007 2] -r&*>%, coiw^BTa, uss© 

KM 5 tC^L/clEgg 3 cOflUSfcfNISfcU EXORy 10 

- b 5 3 b ©»BfcBBSft*7 U 7 77 n 7 70S8 4 
bOtitfjB^*, LTWSftfUfflLT^So C 

ztffT-Z, c tt(c J; o T*BBfi©'hBBBfl:*-B 

[0073] nmBmi. otnc, cobb©**© 

JB»7KO^Tlffit*. B9tt, C©f!$©gffi©J& 
»7Tfc«*B8B©7»J:J-*i8J:OT*Bk:B»'r 
**JS*^tHT?*5. H9Kfet^T, 7'j3-y7 3 
fc1W»7 4 ttt. J Wfftm©J&iS5{C^Lfc7'y 20 
n-*" 5 3 43<kt>WRs 4 fc»J&t*itft damnum 
tt7li. 7y3-*7 3fcft*B7 4fc*ttaA%:S* 

[0 0 7 4] COS*, 7'j3-2'7 3%*S"T* I C 

t> ISHIS7 4*B8T* I Cfc©Bli» 

© 2 bb *t© o r l i 0 b$ 

t5o C©/c46> CO*jt©^B7T«. B3«©»tt 

Hmtfi^T, ^n^n^D-y^5itg§7(ciHiwt57 30 

'J'y77ny7BB7 3 a, 7 3 bfcJ^'J 7 77n 
770SS7 4a, 7 4b%Rttt^S. C©B£» 20 
©7U777n y70SS7 3a, 7 4 a (±, 7'Jy77 
a 7 70S8 4 a CJJJSU 2 0©7 'J 7 77 p 7 7|DI!S 
7 3 b, 7 4bfi < 7 'J 7 77 n 7 7088 4 bKWlSL 
T^5o fcfd'U ft2JMCOB9(i, ftlf'ftlO©* 
P7^, MJmi/CBB'frSilfcKft*. 
[0 0 7 5] COHBOJBB7"P{i, 7'J3-y7 3© 
att«fcJ:lffi9B7 4©AJjB»c, *ft«x7'J v7 
7U77I0IK7 3 a, 7 3 bfcj;y*7 | j777n7 7l0l 40 
SS7 4a, 7 4 b*BttT^S©T, 7'Jn-^7 3t 
1?f#S7 4 fctfgft* I C £ LTllBSnSB^-p*o 

0BB%«'J«fc:aia. s c t a<? * * D 

[0 0 7 6] ^<DBB8. O^fC, d©^©^© 

BB8lco^TWB"f*o 01 0(i, coBWO*«o 
BB8 ?*S£S8B©7y 3-*©«rt*jfx*BT?* 
So ±2Lfc!6Hi0J&ffii~7T?«. t^T^lHK 
l, 2oaaic7'J3-y*EBL, 7U3-^ffl^* 
ft^cAfttS^CLT^fctf, 7Ua-^BB 50 
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tmWMmis B/2[bit/sec]-C*Sfc«K UBfc 

[0 0 7 7] CftKttU o<?D||J(S(D^8T*(i, 7'J 

3- ^*, $BBBl. 2©BBB#fcEBU N»J 
©fgiifg^ S 1 tWLTBWWtyu 3- Kb* ^ tt 
Sfc©T&£o 

[0 0 7 8] 01 OfCfe^T, C07U 3-^*8 Hi, 
B/N [bit/sec] ©NMyWgWfS HcflLT, N 
B©EX0Ry~b3- 1 ~3-N£!ffl-f 
5o &E X 0 RV- b 3 - 1 ~ 3 -Ntt, ZftZ'ft'im 
KEBSttfc Nfi©7 'J 7 77n 7 70SS 4 - 1 ~ 4 - 
Ntc8$i?£ftS 0 §7'J777a77ll]K4-l~4- 
NfcfittfcOli, BB©£$Blsl& l . 2{ctt*3*>r 
5yyi@SI<D/c46T*fe5o 7 'J 7 77 0 7 7088 

4 - N(i, *©($jb\ it'fl6«Jgfi7T^b/cJ;o(c, 1 

[00 7 9] §EX0Ry-b3- 1 ~3 — NtCti. N 

seijoflaifflwio-fox^sn*. ExoRy-b 

3- 1-3 - N^m/Jti, BSC 7 U 7 77 □ 7 7@ 
S§4- 1 ~4-N{Cttl7 l ]$n5i:i:ttC, EXORy- 

h 3 - 1 ~ 3 - (N-i) comm. v&m%m\<D 

Mt>*t^^lO^^EXORy-h3-2~3-NfC j e 

n^txATj^n^c 

[0080] 7U777D77lelK4-l~4-NO'5 
^(D^StSa©7'J777D77lHl!S4-l, 4-3, 

4- 5, -oa^tt, £!B»ifcdi*nSft, 7 'J 7 7 

70'v7@B4- l~4-N07%Ofla#B07'J 7 
770770^4-2, 4-4, 4-6, -Offl^ti, 
^ll5lSS2(cffi^$ns„ 7 'J 7 77 0 7 711181 
4-NOlii73(i, C©7'J777a77H]S&4-N£>{£ 

Ry-h3-ncA^itSc 

[008 1]^BBB1. 2tt, ^n€tl7'J3-^*8 
1 *>P.A^^n/cN/2f|S|<OtH^fg^%^i:fbLT, 1 

^tsi^sjca^-rs. ccit*. $bbbi. 2 

«, ^D7^^B7!f)mt5B/2[bit/sec]<D^ 
d 7 1 1 fc B«JB«!*fT 0 A\ 7 "J 7 77 d 7 70 
£84 - 1 ~4 -NOffilttNB5»JOfiB«^T**fc 
ft, B/2[bit/sec]Of n-y^%N/2B^Bt*» 
BB8 2K±oTBSEbfcffiBO*a>y*K:«J;oT, § 

7 u 7 77 a 7 70S8 4 - 1 ~ 4 - n imm ixmttt 

[0 0 8 2] Ctom^nBmsX'^ NMMOBBB3 
S 1 A73*«fiaT*5fci6, EXORy-b3-l~3 

BBStl*. ^{C, JtfflfiTfi, 1 0C~4 0G[bit/s 

ec] 1 1 > o ffiifl** 7 'j 3 - y T-saa t * t . § e 
xoRy-hg(t©iB^ia* t Bffl-pfft<*9. as 

BH2T«rtKttiflli9*\ WtS-TSEXORy-KD 
A*KB'Tci:^BL<*** t , #BBB l . 2<DbuS 



(10) 

17 

3-**8 l©BBBtf. N#5US5#T£oTfc, N/2M 
Vim?* ott, N / 4 tt$IJ»#T* o T t |s)^(Cfj 

[oo8 3] %mwm$. ortc, <KD5gHH©£«© 

[0 0 8 4] 01 Hi, ^fcl/CDCft»*ffl^fcJi 

&HJ7Ji:©flift;W hiM3*tf»ft^«llo«^* 
r-/l/£*-f0T'&So 0 l {Oftf 6 t LTD 

**>Of a*^±y-£P<g*l l ©X^ HI 
l (a) 7,^.^7 hllt^.^>o C<DT3.*'Ui-V 

-$flHS^ti» B/2 [bit/sec]© 2 &*K>{tTOnW 20 
Lf:{,f.J-T&&/-46. CCHi'-jX^^ h/l/tt, 01 1 
(a) (D^mX'fUt^oiC. B/2[b it/sec] ©2 ffifl 

mnmm^7f.t^ , 7Y)\'tr^ 0 mi 1 

(a) fc^LfcflKBfct B [bit/sec]© 2 ffi{|*§©X^ 

[0 08 5] 011 (a) K^b/cHf!©*^ HI/* 
feoTSHStifcitX^f 011 (b) <D3?$| 

T'^t J: ? k. y 7 mm r c Dfc]**.wa£tf 
5o cwftx^Hl/©?^ fc&flW^ fc± 

(B/2) [Hz]cD^-Yyn--/(C#SnT^5©T\ C 30 
©ftttt©*'** HWi. ft7-r;U*KJ:-3T#-y h-L 

[0086] fcfc, %msae<D74)\s*»ywt, 1ft 

□ - 7V>&ttfc WE ft^ftB*8£W& 7 f » 

[00 8 7] C©ft7^;U*<D#«iS«\ fc±0. 5 
xB[Hz]T't&t^ Sl&'Wfcli, ftMlt$14tf¥tt!T* 40 
&3fcJB8SftS2dB*IHiMBd 1 Otf. fc + 0. 6 
xB[Hz]J;9t»<-r5<*&^*'aST-*So <u 
tffl#tt#JI£W47 -c ;l/**ffl^*©Tfcfttf, ««M 
*, fc±0. 7X0. 5xB[\\7m&lC&mtLT 

t, ro. l j £g5Bi]t.5i:fc/)<5jB!T*fc<5. 

[0 08 8] 01 1 (c) ti, «»Oitra*/^ty 
Hl#*Sa£!{fcLfc*£©tt*'<f Hl/£*f 0T- 
011 (c) T'(i, i&SHSid 1 l£, B[Hz]± 

Ifflldll*, B[Hz]WT{C&a*CtiWC'fcSo 50 
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[0 0 8 9] C©Jf£, ftat5J:ot, BI8&S©<I 

T 4 ***BlCfiJ(t § C £ ?£ S„ 
[0 090] 01 1 (d) (i, gfgOflJfcfc^T 1 o©ffi 

5tf> 7* r-T-rr7*Tii, ffiffl18«tf«il U 

2tiHl^cggl2ft, cftlcfc-aTJWM/ 
#01 l (d) K/iVtcfcStC, B [bit/sec]© 2 f§{§^ 

7^7 HHcgftsnsc tfc^So 

[00 9 1 ] llT\ 01 214, iSS£!*£8*3£ 
l»H©fllJ«*^tBIT**. 01 2\OS^X, HfiS© 
Jgll - 8 0$lttBfCttJ&'t'S$ltt 9 1-1-91 

9 1-1-9 1 -n©&BHCtt. U7B»Wu 
WiSt *±2 LfcJt7 *rt/*92-l~92-n 
^nRttStl*. ^ e»*C, ft7 4)1^9 2- 1 -9 2- 
n*»6W*Stlftn«0)Wl^tt, £«9 3fcA?l£ 
ft, ifcg^t^ft, c©SS£l}fc«\ l*©ft7rf 

[0 0 9 2] fcis, ±j$Lfc<fc?V^Mg&g©<l&£S 
^KiIS$-fr*«^»Ctt, £ft7^U*9 2- 1 ~9 2 

- n t 9 3 1 , »»iftfi©flai«[*<iiS5-r 5 

[0 0 9 3] C©^flfi©}g^9T'(4, ^§§lti^*5^ 
tt)tr a y -©^©fi^Jjt^tfcox^^ h ;!/ 

^yy^T-jctfc^^T, ttfi^ift^ttii-rsc 

[00 9 4] £ffi©j£tgl 0. ortC, d©^©^ 
©011 OKOV^TSiW'rS. ±at/cH)J(B©}Bil9T' 

fi, )tM6i:l/rDC^ig%ffl^Tv>rc^ com© 
l&m\0X'lt. KmetLX, ffl^3iSB[bit/sec]i: 

m\:B[\iz](Dmxmmitt^^)i7mm^x 
i>s„ 

[0 0 9 5] ZWWZim*m»i1^8Mfi&Z 
RZ (Return to Zero) 01 3«> ^;U7. 

So 01 3 (a) tt, jMflSSStfcWSTt/^l/XSJg*^ 
[0 0 9 6] C©«£. RatS/^OJtfiffl^ffl 
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mm t&z srauteasfxr hxa. > wxisjooj 

[0097]-^, Hftra/Wxojtffiia&fc/Wx 

tf«4L4t». £0«fc34RZ!BH£iWi, BfRPW 
St, 3t*-HJ7/S#tffflEE£ftT^*fci6, CS (Ca 
rrier Suppressed) -R ZgMtttty (fft5„ lOC 10 
S - R ZMreStt, ttl3®#8«tetflSBi:fc3g 

So 

[0 0 9 8] 01 4 (4, ±abfcCS-RZ8H^SlC 

(a) 14, 8^8fflfl0SaX'**HU£^UT^3o 
014 (b) (4, ftg«S»CJ:oTgll*ftfc}tX'<* 
h;l/£*LT^5 0 CCT\ 'WXftiKW, BlIlzlT'* 
©SftfctflErtlU /WZSKffifitf 1 8 0ggiH-T5^ 

)tX^^h;K4> 014 (b) iCfUt&ofc. 01 20 
1 (b) (OftX^* h/l/£BlHzl/cW?>U tft^ft 

[0 0 9 9] CCT\ RZ£H&J&0±$#(4, 2 0© 

(4, f c±B[Hz]{C#Sn« 6 *4*HB-^tt, ISfiS© 
^S9 2:n«(c, ft7^*£ffl^T$W£-fS<:i:tf-e 
#*. ft7-f;l/*©2d Bffitfd 2 1 14, H«©fl5«9 
fclqlttt, 2B[Hz]&L<(4, 0. 7x2xB[Hz]gg 

*©2dB?ff«^2. 3[Hz]WTSSKt5k«t^. » 30 
««>!>< 2. 3xB[Hz]fc&5«Ql4, *0&<DJB!i 9 |BI$ 
OffflHRl. 3xB[Hz]i:, 2oo^>r>'o--rraoH 
BB [Hz] 2. 3[Hz]fc4*A'6>Tfe4, 

[0 1 00] 01 4 (c) (4, C S-R Z%Mfii&Z.& 

fh;UT'S5o014 (c) {C^tcfc^fC, CS-RZ 
[0 1 0 1] 01 5(4, CS-RZa*l*S:*ffl^T» 40 

&%mft7%nm<»%f8.z*tmT>&%o 01 sc 

10 1-1-10 1 -n(4, *n^tlit*+'J7fflft» 

0 0 *£-f 5o &£S$ 10 1-1-10 1 - nWk 
(C(4, Sft** U 7«»«fc»fct*±aLfcft7* * 

*i 02-1-1 0 2-n««*nf r n»tt6n*, ?e 

(C, %74/]/* 1 0 2-1-1 0 2-n^?>tH^$n/c 
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